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Abstract
Objective: To examine associations between maternal employment and time spent
engaging in nutrition-related behaviours among mothers and children using a
nationally representative sample of households in West and East Germany.
Design: A cross-sectional analysis was performed using time-use data for a sample
of mother–child dyads. Associations between maternal employment and time
spent in nutrition-related activities such as eating at home, eating away from
home and food preparation were estimated using a double-hurdle model.
Setting: German Time Budget Survey 2001/02.
Subjects: The overall sample included 1071 households with a child between 10 and
17 years of age. The time-use data were collected for a 3d period of observation (two
weekdays and one weekend day).
Results: Maternal employment was associated with the time children spent on
nutrition-related behaviours. In households with employed mothers, children
spent more time eating alone at home and less time eating meals with their
mothers. Moreover, employed mothers spent less time on meal preparation
compared with non-employed mothers. There were regional differences in time
spent on nutrition-related behaviours, such that East German children were more
likely to eat at home alone than West German children.
Conclusions: Maternal employment was associated with less time spent eating
with children and preparing food, which may be related to the increasing child-
hood obesity rates in Germany. Future national surveys that collect both time-use
data and health outcomes could yield further insight into mechanisms by which
maternal time use might be associated with health outcomes among children.
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Parents are crucial in helping children to establish healthy
eating patterns(1–3). There is increasing evidence that
environmental factors within the home, including parental
food provisioning and role modelling, can affect the dietary
patterns of youngsters(4–6). For example, previously family
meals were associated with improved nutritional intake
of children and adolescents(7–9). However, these studies
have been conducted in the USA, and more work is
needed in other contexts, as such associations may be
context dependent. Ultimately, it is important for parents
to encourage their children to establish healthy behaviours
early in life, since dietary behaviours, as well as obesity,
often persist into adulthood(10,11).
Research on time spent in household production
activities, such as eating at home and food preparation,
indicates that adults, and women in particular, are
spending less time on such activities(12), possibly due to
increased participation in the labour force. As this
demographic shift has coincided with an increase in
childhood obesity prevalence, some speculate that there
is a relationship between the two(13–16). However, research
findings are mixed: studies of nutritional intake find no
association between nutritional intake and maternal
employment(13,14), while more recent research on the rela-
tionship between maternal employment and health out-
comes (e.g. obesity) has found a positive association(15,16).
In Germany, there has been a significant increase in
maternal labour force participation over the last 30 years,
as approximately 65 % of mothers are employed(17). The
prevalence of obesity among German adolescents has
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increased by 50 %(18) over the last 30 years. Germany
provides an interesting context in which to study asso-
ciations between maternal employment and children’s
nutrition-related behaviours, because of persistent post-
reunification regional differences in institutions and
wages(17,19,20). Higher salaries increase the ‘value of time’,
making it more expensive for women to spend time in
home-based nutrition-related activities as opposed to
market work(21). Thus, there may be regional (East v.
West Germany) differences in the associations between
mother’s time use on nutrition-related behaviours and
maternal labour force participation.
In the present paper we examine one possible mechan-
ism underlying the association between childhood obesity
and maternal employment: that of mothers’ and children’s
time spent in nutrition-related behaviours. To our knowl-
edge, the only nationally representative study that examines
children’s time use in health activities is a study by Fertig
et al.(22) on a US sample. The authors hypothesized that
maternal employment constrains time available for
mothers to provide supervision and role modelling of
healthy dietary behaviours, such as home meal prepara-
tion or eating together as a family. As hypothesized, Fertig
et al. found that additional (work) time constraints have
a negative influence on the time children spend in
nutrition-related behaviours(22).
However, one weakness in the study of Fertig et al. was
that children’s time use was reported by their mothers.
Our study examined the German context using a nationally
representative time-use data set in which both mothers
and children self-reported time use. We examined the
associations between children’s and mothers’ time spent in
nutrition-related behaviours and mothers’ labour force par-
ticipation, accounting for regional differences between East
and West Germany. The three outcomes examined were
the time spent by children eating meals at home and away
from home and the time spent by their mothers in meal
preparation. Studying time spent on nutrition-related beha-
viours among mother–child dyads is important to develop
programmes, policies and environments supportive of
healthy nutrition behaviours among children.
Methods
Setting and participants
Individual-level data on time spent in different activities
and selected socio-economic, demographic and house-
hold characteristics were derived from the German Time
Budget Survey (GTBS), which was carried out by the
German National Statistical Office in 2001/02. Nayga(23)
points out that available time-use data like the American
Time Use Survey have significant limitations, as data are
only collected for one person per household. The GTBS,
however, is a rich source of time-use data since responses
are available for both mothers and their children aged
10–17 years. These data can be used to derive deeper
insights into the mechanisms through which maternal
employment may be associated with childhood obesity
via nutrition-related behaviours. Furthermore, instead
of relying on mothers’ self-reports of children’s time use,
the survey measures time use within mother–child
dyads and thus allows for a more objective assessment of
role modelling of nutrition-related behaviours. The study
surveyed approximately 5400 households with more
than 12 000 individuals over 10 years of age and collected
time diaries, recorded in 10-min intervals over a 3 d
period. During the survey, each household member
was assigned the same days to record time use, which
included two weekdays and one weekend day. Sub-
stantive and methodological details of the GTBS are
described elsewhere(24). In order to obtain the GTBS
data, the first author (A.M.) certified that the privacy of
respondents and data would be protected.
For the present analysis we used a subsample of the
GTBS data consisting of children between the ages of
10 and 17 years and their mothers living in 1071 two-
parent households. We included 4675 person-days of
observation for children as some households had more
than one child with a time diary.
Dependent variables
We computed time per day spent by children in each of
the following nutrition-related behaviour settings: eating
food away from home and eating food at home. We cal-
culated time use in two different situations: children’s
meals consumed alone v. joint meals with mothers. We
assume that mother–child dyads eat together if both recor-
ded conducting the same activity (eating) at the same time
and the same place (at home or away from home).
We also studied mothers’ time spent preparing meals.
Time spent on home food preparation may be a proxy for
healthier food options, as time-saving convenience pro-
ducts or takeaway foods are often energy dense and
nutrient poor(25). Food preparation included time spent
cooking/baking, setting the table, washing up and food
preservation techniques.
Independent variables
To measure mothers’ labour force participation, we used
the mothers’ self-reported employment status, a dichot-
omous variable coded as 1 if the mother reported working
full time or part time. We also considered the following
factors which may be associated with mothers’ and chil-
dren’s time use and were thus considered potential con-
founders: individual characteristics of the mother and the
child, household structure, household resources and day
of the week. A dichotomous variable for region was also
included in the model to account for regional differences.
These could be the result of institutional structures that
were developed during the post World War II separation
of the two regions(20). For example, women with children
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in West Germany are more likely to be employed part-time
than East German women(19). To allow the association
between nutrition-related behaviours and maternal labour
force participation to differ across regions, we also include
an interaction term for region and maternal labour force
participation. This interaction would account for a dif-
ferential response to maternal labour force participation
which could come about from persistent differentials in
wages post reunification(26).
Statistical analysis
To handle the frequent occurrence of zero observations
in time-use data, we used a double-hurdle model(27). In
the first part of the model we applied a probit regression
to predict the probability of a person spending time in an
activity. In the second part, we used truncated regression
models to explore the associations between time spent on
nutritional behaviours and maternal labour force partici-
pation. In order to make the results comparable in all
of the regression models, the same set of independent
variables was included in all estimations. We estimated
the associations between maternal labour force partici-
pation and five nutrition-related behaviours as recorded
by the amount of time spent by: the child eating at home
alone, the child eating at home with the mother, the child
eating food away from home alone, the child eating food
away from home with the mother and the mother in meal
preparation. Data management and analysis were per-
formed using the STATA SE statistical software package
version 10?0 (StataCorp LP, College Station, TX, USA). To
account for the fact that there are up to three observations
per person in the data (because respondents recorded
time diaries for 3 d), standard errors were corrected for
clustering at the household level(28).
Results
Descriptive statistics
Table 1 shows demographic differences between mothers
in West and East Germany. Mothers in East Germany
worked more, both in terms of the percentage who
worked and the number of hours worked. These mothers
were also more likely to be of lower socio-economic status
(SES), as measured by the poverty level and wage rate.
Further, households in East Germany were less likely to
own time-saving household appliances (e.g. dishwashers).
Table 2 confirmed the hypothesized associations between
maternal employment, region and time spent on nutrition-
related activities. Among households with employed
mothers, children spent less time on joint meals at home
than their counterparts in households with non-employed
mothers (9min less in West Germany; 24min less in East
Germany). In both regions, joint meals by children and
their mothers were less likely in households if the mother
was working (West: 71 %; East: 67 %) than not (West: 81 %,
East: 80 %). Further, children of employed mothers spent
more time eating alone at home (West: 6 min more; East:
7 min more).
Table 1 Descriptive statistics for explanatory variables-: subsample of children between the ages of 10 and 17 years and their mothers
(n 1071), German Time Budget Survey 2001/02
West Germany East Germany
Variable Definition Mean SD Mean SD
Personal characteristics of the mothers
Proportion of mothers who work a
positive number of hours
Labour force participation of women in sample 0?45 0?50 0?75 0?43
Mother’s hours of work Own statement of mothers (h:min/week) 27:19 13:12 38:03 8:19
Age Age (years) 41?45 4?74 38?79 4?31
Education Educational level (15Diploma to attend university or faculty
of applied science; 05 lower education)
0?30 0?46 0?22 0?41
Wage Wage rate (h/h) of employed mothers 9?76 5?89 7?70 3?66
Personal characteristics of the children
Age Age (years) 13?15 2?23 13?34 2?09
Gender Gender child (15male; 05 otherwise) 0?51 0?50 0?50 0?50
Household structure
No. of children under 10 years Youngest child in household (15 youngest child under
10 years; 05otherwise)
0?34 0?47 0?16 0?36
Only child Number of children in household (15one child; 05 two
children or more)
0?16 0?37 0?22 0?42
Household resources
Household income Household income (15,1500h/month; 05$1500h/month) 0?03 0?18 0?09 0?28
Freezer Freezer (15 yes; 05no) 0?82 0?39 0?63 0?48
Microwave Microwave (15 yes; 05no) 0?78 0?41 0?74 0?44
Dishwasher Dishwasher (15 yes; 05no) 0?88 0?33 0?70 0?46
Other
Weekend day Weekend day (15Saturday or Sunday; 05Monday to
Friday)
0?31 0?46 0?32 0?47
-The results reported are estimated using sampling weights.
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Furthermore, results revealed that the children of non-
employed mothers were less likely to eat away from home
compared with children of employed mothers. Children
spent 10min on eating alone away from home in both
regions, independent of mother’s employment status.
Employed mothers spent on average around 30 min
less on meal preparation than their non-employed
counterparts. Further, mothers living in households in
East Germany spent less time on cooking than mothers in
West Germany.
Regression model results
The results of the second stage of the multivariate double-
hurdle model are summarized in Table 3 and show that
maternal employment was associated with time spent
in nutrition-related behaviours of children. Conditional
on taking part in any activity, maternal employment was
associated with children spending less time eating with their
mothers at home and more time eating alone at home. Time
spent in other nutrition-related behaviours, such as food
preparation, was also associated with maternal labour force
participation. Working was associated with a 58min decrease
in time spent by the mother in meal preparation, which is
considerably higher than the effect estimated using the means
in Table 2 (East: 36min; West: 33min) because the second
stage models the amount of time spent conditional on time
spent participating in the specific activity in question. For
nutrition-related behaviours outside the home, the results
were significant and positively associated with maternal
employment for time spent on joint meals away from home.
The effect for children eating alone away from home was not
statistically significant.
When we examined the associations by region, we
found significant differences only for the child eating at
home with the mother. For East German children, maternal
employment was associated with decreased time spent
eating with the mother at home by 14min compared with
51min for West German children. The associations between
nutrition-related behaviours and the regional indicator
support our hypothesis that it is important to account for
region. Results demonstrate that East German children were
more likely to eat at home alone, less likely to spend time
eating at home with their mother, but more likely to eat
food away from home with their mother when compared
with West German children.
Discussion
The GTBS data are unique because they have information
on how both mothers and children allocate time. Here we
exploited this unique feature of the data to study the
relationship between maternal employment, mother’s
time use and child’s time use in West and East Germany.
We confirmed plausible mechanisms for the associa-
tion between maternal employment and nutrition-related
behaviours. Among children aged 10 to 17 years, maternal
employment was associated with an increase in the time
children spent eating alone at home as well as a decrease in
the time spent eating at home together with their mother.
This is a noteworthy finding as joint family meals have been
associated with children consuming a healthier diet(7–9).
Our findings corroborate those of others positing that the
increase in consumption of food away from home and the
increase in obesity are related to increased ‘value of time’ as
more women join the labour force(21).
The regional differences in maternal labour force pat-
terns and cultural orientations(19) provide an interesting
case study in which to examine how mothers’ employment
patterns may be associated with nutrition behaviours among
children and their mothers. There were strong regional dif-
ferences in the amount of time that children spent eating at
home alone and away from home in East v. West Germany,
but differential effects of maternal labour force participation
were found for only one activity: eating together at home.
The negative associations for this activity were greater in
Table 2 Time use of mothers and children on an average day-: subsample of children between the ages of 10 and 17 years and their
mothers (n 1071), German Time Budget Survey 2001/02
Households with employed mothers Households with non-employed mothers
East West East West
Time spent ony Mean % Mean % P value- - Mean % Mean % P value--
Eating at home alone, child 0:35a 80?0 0:38a 84?2 0?068 0:28b 79?3 0:32b 78?5 0?062
Eating at home, mother & child 0:29a 67?0 0:31a 70?6 0?276 0:53b 80?3 0:40b 80?8 0?001
Eating away from home alone,
child
0:10 22?9 0:07 16?7 0?060 0:13 20?7 0:07 14?6 0?044
Eating away from home,
mother & child
0:06a 10?4 0:04 5?3 0?166 0:02b 5?6 0:05 7?1 0?005
Preparing meal, mother 1:03a 88?4 1:10a 88?0 0?069 1:39b 91?3 1:43b 95?4 0?419
-Mean value of time spent on the various nutrition-related activities (h:min/d) and the percentage of respondents who participated in the activity in a day for all
respondents with a time diary. Data are weighted to be representative of the population.
-
-
P value for the same household type in different regions (t test).
a,bMean values within a row with unlike superscript letters were significantly different between households with employed and non-employed mothers in the
same region (P, 0?05).
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absolute value for West Germany than East Germany, con-
firming the theories put forward by previous studies(21).
While the GTBS is a rich source of time-use data on
both mothers and their children, there are some limita-
tions. First, no health data were collected. In the future,
the joint collection of time-use and health data among all
household members would lead to further insights on how
maternal employment might be associated with health.
Second, no information on the quality of the food provided
to children is given. However, we are able to distinguish
between meals eaten at home and away from home, which
could serve as a proxy for meal healthfulness. Third, in our
study we focus on primary activities. If working mothers
engage in multi-tasking then our model might overestimate
the association between maternal employment and time
spent on nutrition-related behaviours.
We found a negative association between mothers’
labour force participation and time spent in children’s
nutrition-related healthy behaviours, such as eating family
meals together. Our results indicate that there are still
regional differences between West and East Germany in
nutrition-related behaviours and one statistically sig-
nificant difference in the association between maternal
work and these behaviours. The notable differences in
the labour force patterns of East v. West German women
could be driving these statistical findings. Future inter-
ventions and policies in both West and East Germany
should consider the role of maternal time use in develop-
ment of supports for facilitating healthy eating behaviours
among children, ultimately to prevent obesity.
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